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This proposed study identifies stress factors for Information Technology (IT) workers  with a view to suggest
organizational strategies that may be employed to recruit and retain IT workers. Stress factors are studied at
the organizational level rather than at the cognitive or individual level. Anecdotal evidence suggests that
workload, changes in technology, poor project management, and anxiety about corporate direction are stress
factors that are commonly experienced by IT workers.  Potential stress relieving strategies that organizations
may employ include work-life balancing strategies such as flexible hours and telecommuting, job sharing, and
support for professional development activities.  Different types of IT workers: application programmers or
database programmers, systems analysts and project leaders and their demographic characteristics are
included as moderating variables in the proposed model.
Introduction
Lack of trained workforce in the Information Technology (IT) area has become a serious problem that needs immediate attention
(Garner & Weldon, 1998).  The IT workforce problem now requires carefully designed solutions by academia, industry and
government working together. In this environment of acute shortage of IT workers, it is critical for organizations to explore ways
of retaining skilled workers.  It is generally agreed that the ability of an organization to retain valuable technical staff is a critical
factor in attaining its strategic goals (Moore, 2000). The present study is based on the premise that improving the work
environment of IT workers will enable organizations to recruit and retain qualified personnel. Specifically, this study explores
and categorizes stress factors of IT workers and proposes a model that incorporates stress factors, certain coping resources that
are potential stress relievers, and demographic precursors for work-related stress. The relationship between specific types of IT
workers ranging from application programmers, database programmers, system analysts, and project leaders, and different stress
factors are explored. The focus of the study is to identify and manage stress not at a cognitive or individual level but at an
organizational level so that organizational strategies to retain workers can be pursued. 
Research Model
There is a considerable body of literature relating to factors that cause job-related  stress, some of which is in the context of IT
workers (e.g., Weiss, 1983, Ivancevich, Napier & Wetherbe, 1983).  Karasak and Thorrel’s (1990) Job Strain Model has made
important contributions to the advancement of job strain research.  The current study proposes a transactional model (see Figure
1) to assess the role of stress relievers on the stress factors-perceived stress relationship. The model includes five major domains
of variables, adopted from Matterson and Ivancevich’s (1987) organizational stress model and Bhagat, et al.’s (1994) moderating
effects of coping resources on the relationship between organizational stress and psychological strain. This transactional model
assumes a process in which individuals assess the stress factors and perceive it as stressful when the demands of the job exceed
the coping resources. Perceived stress, in turn, may cause the psychological strain, which may eventually lead to other symptoms
of mental distress, such as absenteeism and physical illnesses.  However, this psychological distress is outside the scope of the
current study. Our model explicitly recognizes that the effect of stress factors on individuals may differ depending on the
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STRESS FACTORS
Perceived Workload (Moore, 2000 4 tems)
Role Ambiguity (Moore, 2000  6 Items)
Decision Latitude (Karasek 1979  8 Items)
Work Facilitation (Cammann, et al. 1979 
14 Items)
Changes in Technology (proposed  2 items)
Role Transition (proposed  2 Items)
PERCEIVED STRESS
Work Exhaustion (Moore, 2000  5 Items)





Flexible Work Schedule (proposed  3 items)
Employee Support and Training (proposed  4 
items)











individual’s personal traits such as gender and cultural background. Pitch, et al. (1995) studied 2,673 male and female subjects,
and found differences between genders on perceived job demands, job control and job stress levels.  Bhagat, et al. (1994) studied
the effect of coping resources for managers and staff members of financial service and high-technology organizations in seven
different countries. The research model used in the current study uses a battery of personal trait variables as moderators between
stress factors and perceived stress. The proposed model also expands on Ivancevich, Napier and Wetherbe (1986) by including
possible organizational strategies such as allowing flextime, telecommuting, and employee support and training as coping
resources that may reduce perceived stress.
Figure 1. Research Model Showing the Stress Factors Perceived Stress Relationship
Stress Factors
Perceived Workload: Exponential growth in the Internet-related businesses has suddenly caused a growth in the number of
projects that are IT related.  There is anecdotal evidence that IT workers are generally overworked (McGee, Khirallah and Lodge,
2000).  Cost savings and other economic incentives for IT projects tend to be high forcing organizations to have unrealistic
expectations.  Shorter development times are generally the norm in such expectation environments. Workload as a factor of job
satisfaction has been the focus of many prior studies (Dunham, Aldag and Brief, 1977).  McEvoy and Cascio (1987) suggest that
workers who have to work too long and too hard at too many tasks feel more stressed.  In addition to the populist literature, Moore
(2000) examined the effect of work exhaustion in technology professionals and found that IT professionals experiencing higher
levels of exhaustion reported higher turnover intentions.
Role Ambiguity: IT workers associated with projects that are less structured and ill defined may have some anxiety about their
ability to meet the expectations of their superiors.  Such projects typically increase the role ambiguity and role conflict for project
participants. Kahn, Wolfe and Quinn (1964) have studied role ambiguity and role conflict as contributors of organizational stress.
Smith, Wenger and Quansah (1998) found that role conflict is a contributor of higher stress levels experienced during times of
organizational restructuring. Role ambiguity and role conflicts due to poor project planning and management practices are not
uncommon. The current study uses a scale adopted from Moore (2000).
Decision Latitude: Decision latitude is defined as the worker's potential control over his/her tasks and his/her conduct during
working hours (Karasek, 1979).  Karasek (1979) studied 950 workers and found that low decision latitude accompanied by heavy
job demands associated with mental strain.  Eight items from the original study were adapted to be used in the current study.
Work Facilitation: Work facilitation for IT workers is an important dimension of an IT environment. IT projects thrive on
coordination among the participants. And yet, the traditional roles of a supervisor are not drastically different in the IT context.
Our model uses production-orientation (the extent to which the supervisors  are productivity oriented), the extent of perceived
control of work by the IT workers, ability of the supervisors in setting reasonable goals and solving problems, as well as the work-
facilitation strategies employed by the supervisors. In their Michigan Organizational Assessment questionnaire, Cammann,
IT Management
1952 2001  Seventh Americas Conference on Information Systems
Fichman, Jenkins and Kesh (1979) include 30 items to measure ten aspects of leadership as perceived by subordinates.   Among
the 30 items, the final 14 items were used in the current study. 
Changes in Technology: Changes in technology can be a source of stress for IT workers. Those who are associated with the same
technology for long periods of time may find it difficult for them to learn the newer technologies.  As opportunities to become
acquainted with latest technologies become less, IT workers might feel some anxiety about their ability to keep up with the newer
developments and this may result in an elevated level of perceived stress.
Role Transition: Modern technologies have enabled organizations to build systems that are highly available. These are referred
to as 24x7 systems, since they are expected to be functional twenty-four hours a day and seven days a week.  As the number of
highly available systems increase, the number of IT workers to maintain and support such systems have also increased.  Personnel
engaged in such maintenance and support of highly available systems are expected to be highly available themselves. It is not
uncommon for IT workers to carry pagers even during their vacations (McGee, 1996). Expectations to be available at all times
have become part of some IT functions. This stress factor is similar to interaction strain referred  to by Parry and Warr (1980).
They identify interaction strain in response to providing measures of occupational stress for employed mothers with dependent
children who are forced to balance work and life.  IT workers are also forced to balance between the demands of their work life
with the needs of their personal life. A survey conducted by RHI consulting in May 2000 found that the 12% of IT workers had
stress arising out of work-life balancing issues. Ashforth, Kriener and Fugate (2000) used a model based on boundaries and micro-
role transitions and found highly integrated work environments decreases the magnitude of change between work and other life
contexts, but increases blurring, rendering boundary creation and maintenance more difficult.
Perceived Stress
The outcome variable of the current research is perceived stress.  There are many scales to measure the level of perceived stress
of individuals.  The work-exhaustion scale (Moore, 2000) and the depressed-mood-at-work scale (Quinn & Shepard, 1974) were
chosen because of their popularity in this kind of research.
Coping Resources
The current study focuses on those stress relievers that are within the control of the organization.  There are  well-documented
cognitive approaches to stress relief such as changing belief patterns and learned optimism (Seligman, 1998). Schenk and Davis
(1988) suggest that increased emphasis on lifestyle issues, job flexibility and on-going skill development have altered the
employee-employer relationship. This study does not focus on these cognitive relievers of stress. Of course, at an individual level,
IT workers can use cognitive stress relievers. But the goal of the study is to suggest ways for organizations to understand and
manage stress and enable them to manage IT workers through better personnel strategies. 
Flexible Work Schedule: Many CIOs now recognize the importance of flexible work hours and other life-balancing programs
as a means of recruiting and retaining IT workers.  CIOs who participated in a recent survey emphasized lifestyle accommodations
over other traditional employee benefits (Deck, 1999).  Flextime, paid personal days, part-time work arrangements, and
telecommuting were all used as stress relievers. 
Employee Support and Training: Professional development activities sponsored by an organization can be used as a stress reliever
as this increases the employees’ self-worth. The need to keep up with the technology is likely to be greater for IT workers
compared to other employees within the organization. 
Telecommuting: Westfall (1997) characterized the disparity between organizations having telecommuting programs and the
dearth of employees actually using the program as “telecommuting  paradox.” Whether employees believe that telecommuting
is a possible choice in their work environment is an important dimension to investigate. It should be noted that the current study
does not examine the impact of telecommuting on productivity. Instead, it investigates the moderating effect of telecommuting
on perceived stress.
IT Functions
Stress factors can be expected to vary based on IT functions performed by an employee. Milutinovich (1977) found differences
in satisfaction levels between white-collar and blue-collar employees.  Rosen (1978) observed a significant linear effect of
occupational level upon satisfaction with work. Different levels of IT workers perform drastically different functions. The nature
of work at these different levels is also considerably  different. As an example, a systems analyst might be expected to interact
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with other people within and outside of an organization whereas there may not be such expectations for an application
programmer. The present study considers the following categories of IT functions: Application Programmers, Database
Programmers, Systems Analysts and Project Leaders.
Demographics
IT workers employed directly by an organization are likely to have greater organizational commitment than workers temporarily
involved in a project as an outsourced contract worker. This differentiation has interesting dynamics in the IT work environment.
Sometimes there are meetings and social events within an organization that are directed only toward regular employees. Although
organizations differ in the way they look at contract employees, attitudinal differences on the part of IT organizations may be a
source of stress for the contract worker. Regular employees may also experience a certain level of stress in these environments,
as they may feel less secure about their jobs in an environment of increasing contract employees. Parasuraman and Igbaria (1990)
have studied gender differences as determinants of computer anxiety.   Employees who are immigrant workers can have different
experiences of stress. Immigrant workers who come from other countries may face problems with cultural and work-place
adaptations.  Being away from their homeland, they  may have a lower level of social support. Vermeulen and Mustard (2000)
have found that lower social support was associated with higher distress across all categories of job strain.  They have also
suggested that psychosocial work exposures may be a more significant determinant of psychological well being in male workers
compared with female workers. Manning, Curtis and McMillen (1999) recognize that occupational stress is a multicultural issue.
They detail the coping resources contemplated by other nations such as Japan. It appears that inclusion of national origin as a
demographic factor may provide interesting insights to differences among national origin of IT workers.  The model incorporates
demographic variables as moderating factors and organizational strategies of stress relievers as coping resources are also
incorporated with a view identifying certain strategies that might be more effective than others.
Methodology
Instrument Development
The first phase of the study will develop an instrument to measure the constructs listed in the model. A list of possible measures
to be used has been identified. The scales used and their sources are listed in Table 1.  Demographics are directly measured, and
stress relieving factors, such as whether an organization allows workers to work flexible schedule or not, are asked directly (yes
or no) and with newly developed scales to measure the constructs. 
Pilot Study - Sample
A pilot test of the composite questionnaire was conducted using 59 undergraduate (senior/junior) students enrolled in systems
analysis and design, and database management systems classes.  There were 41 male and 18 female respondents with ages ranging
from 20 to 52.  Out of 59, only nine students had a background in countries outside the U.S., and only three answered that they
were employed from outside of the company (e.g., contractors).  35 had jobs somewhat related to IT (13 application programmers,
six system analysts, and 16 others (e.g., network administrator, help desk, technical support)). The other 24 had jobs other than
IT (e.g., director/manager, sales rep, and international customer service).  Almost all responses completed the questionnaire
completely.  Some questions caused confusion for filling out (such as job/title, in case of having two kinds of jobs, e.g.,
programmer/analyst). The scope of the present phase is to improve the reliability and validity of the survey instrument rather than
studying the relationships in the model proposed. Hence, the inclusion of respondents from non IT-related functions is not
expected to undermine the conclusions reached on the instrument itself.  
Analysis of the Instrument
Reliability
Following the procedures suggested by Churchill (1979), the scales were analyzed for its reliability and validity.  According to
Churchill, the sample of items generated from literature search and other sources should be tested for reliability and purified by
eliminating the items with low-item-to-total-correlations. Table 1 summarizes the internal consistency measure (Cronbach's
coefficient alpha) after purifying the measures.  All the retained constricts have the Cronbach's coefficient alpha of .70 or higher.
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Table 1. Reliability of Measures
Initial After Purification
Construct Source # of Items CoefficientAlpha # of Items
Coefficient
Alpha
Perceived Workload (PW) Moore, 2000 4 .78 4 .78
Role Ambiguity (RA) Moore, 2000 6 .83 6 .83
Decision Latitude (DL) Karasek, 1979 8 .83 7 .89
Work Facilitation-Subordinate
Relations (WF) Cammann et al. 1979 14 .91 9 .93
Changes in Technology (CT) (Newly Developed) 2 .39 Dropped -
Role-Transition (RT) (Newly Developed) 2 .74 2 .74
Work Exhaustion (WE) Moore, 2000 5 .92 5 .92




10 .75 10 .75
Flexible Work Schedule (FW) (Newly Developed) 3 .91 3 .91
Employee Support and Training
(ST) (Newly Developed) 4 .76 4 .76
Telecommuting (TC) (Newly Developed) 3 .93 3 .93
Factor Analysis
Churchill (1979) suggested that after the iterative process of calculation of coefficient alpha, the elimination of items, and the
subsequent calculation of alpha until satisfactory coefficient is achieved, factor analysis can be used to confirm whether the
number of dimensions conceptualized can be verified empirically.  Each group of constructs was factor analyzed using principal
component analysis with oblimin rotation (Structure Matrix is reproduced in Table 2).  After refining the scales, most of the
constructs were factor loaded as expected except for a few items which loaded on multiple factors.
Findings
The above analysis supports a claim of reliability and validity for seven of the constructs. The remaining four constructs were
somewhat problematic. They deserve further discussion. “Depressed Mood at Work” appears to be multidimensional. The analysis
identified three sub-dimensions of this construct, suggesting more complexity in this factor than was identified in the model. Also,
the moderator variables of “Employee Support and Training” and “Telecommuting” are somewhat colluding, but this could be
the result of higher percentages of same results due to the lack of both measures in organizations. The fourth construct that was
awkward was “Changes in Technology.” The two items used to measure this construct exhibited low correlation, therefore this
factor was dropped from further analysis.
Conclusion
Although the reliability of the survey instrument has been established after purification of factors using factor analysis, further
research is needed to identify instruments that are available to measure other factors. Traditional strategies for survey design will
be followed to ensure the reliability and validity of the questionnaire for additional factors identified.. The survey will be
distributed to potential respondents through contact persons in responding firms. Since the focus of study to understand the
relationship among the variables elicited, structural equations modeling will be used to confirm the underlying model. It is
expected that a confirmation of the proposed model could be obtained from structural equations modeling.  A general model
verification is deemed more appropriate for this study rather than testing specific hypotheses as the direction of relationships for
many factors such as telecommuting is not known through prior research.
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Table 2. Results of Factor Analysis
Stress Factors Perceived Stress
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 1 Factor 2 Factor 3 Factor 4
PW1 0.721 WE1 0.943
PW2 0.591 -0.431 WE2 0.907
PW3 0.697 WE3 0.872
PW4 0.812 WE4 0.788
RA1 0.536 WE5 0.784
RA2 0.720 DM1 -0.555
RA3 0.462 -0.563 DM2 -0.667
RA4 0.892 DM3 -0.765
RA5 0.889 DM4 0.869
RA6 0.419 0.614 DM5 0.893
WF05 0.644 DM6 -0.858
WF06 0.737 DM7 -0.693
WF07 0.725 DM8 -0.711
WF08 0.778 DM9 0.566
WF09 0.823 DM10 -0.641
WF10 0.698
WF11 0.871 Coping Resources
WF12 0.551 Factor 1 Factor 2 Factor 3
WF13 0.489 FX1 0.870
DL1 0.384 -0.733 FX2 0.924
DL2 0.433 -0.657 FX3 0.863
DL4 0.831 SP1 0.909
DL5 0.903 SP2 0.507 0.501
DL6 0.785 SP3 0.443 0.552
DL7 0.703 SP4 0.628
DL8 0.690 TC1 0.874
RT1 -0.830 TC2 0.928
RT2 -0.827 TC3 0.900
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